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The present invention relates to a2 new method of pro-

-ducing phthalein and fluorescein derivatives and more
particularly to a method which can be utilized for the

production of derivatives which could not be produced
by any known method.
it is a primary object of the present invention to

provide a simple method of producing phthalein and

fluorescein derivatives and particularly to a method' of
producing such derivatives including derivatives which
could not be produced by any known method. .
. In accordance with the present invention phthalem
derivatives having the following general formula:

. . "HO o .
HOOCH;C ) CHzCAQOH
- NH,C

HOOCH:C CH:COO0H

can.be produced as well as ﬂuorescem denvatlves havmg

-the following general formula:

an R R
T /ON o S
HOOCH:;C ; CH;COO0H
/NHzC NG — CHN o
HOOCH,C | I CH,COO0H
: : R (o) \R .
/x

. 'In-these formulas:the substituent R may. be hydrogeli,
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an alkyl radical such as methyl, ethyl, isopropyl.or-the -

like, or a halogen .atom such as chlorine or bromine.
The substituent X is CO-or SO, The above formulas

represent the probable structure of -the compounds. in

solid ‘or non-ionized state. It is to be understood-that
wherever Formulas I and II are. set forth herein -they

55

are also meant to- include the structures 1’ .and II, re- -

‘spectively, as ‘set forth below which are the probable
. .structures .in aqueous’ solutron or- 1omzed state, -and vice

‘versa: . o
. S R R
, ; . |
HOOCH;C B CH;CO0H
v o NHzC—
HO ocmc E CH:COOH

‘tions.

an R
oH L
HOOCH.C 7 CHiCOO0H
NH;C ceN’ :
‘HOOCH:C ‘ CHiCO0H

The class of compounds produced in accordance w1th
the present invention include -bis-N,N- drcarboxymethyl-
aminomethyl derivatives of phenolphthalein-, * ozcresol-
phthalem m-cresolphthalein, - thymolphthalein, fluorés-
cein, phenolsuifonphthalein, drchlorophenolphthalem, di-

'bromophenolphthalem, xylenolphthalein,’ drchlorophenol-

sulfonphthalein, dibromophenolsulfonphthalein, ‘thymol-
sulfonphthalein, xylenolsulfonphthalein and the like. - In
the description_ which follows these compounds will,’
purposes of brevity, simply be designed as *bis-
tives.”

The compounds of the present invention are all valu-
able acido-basic indicators showing concentration changes
of some cations by their color change- in aqueous solu-
The compounds of the present invention are suit-
able for this purpose both.in alkaline and in acid solu-
tions.

Attempts to produce . bis-derivatives of the type pro-
duced herein by alkaline condensation of cresolphthalein,
phenolphthalein and fluorescein with imino diacetic acid
and formaldehyde result in the production of compounds
which are contaminated with undesired by-products which
are injurious for analytical purposes. These by-products
consist of:

(1) unreacted- phthalein dyestuff-used -as startmgrma-
tenal

(2) N,N- d1carboxymcthyl-ammomethyl monode
briefly “mono-derivatives;”

(3) ballast condensation. products of the starting
phthalein dyestuff: with formaldehyde alone, i.e. higher
molecular compounds in which many molecules of the
starting phthalein dyestuff are ‘cross-linked by methylene
bridges; and

(4) different d1carboxymethyl aminomethyl deriva-
tives of the condensation products mentioned in (3).
above,

These by products cannot be easily removed by known
methods since their solubility closely. approaches that
of the desired final’ products. Some of them are even
less soluble than the desired products so that they are
concentrated therein by prec1p1tat10n with acids dunng
the-isolation: process. .

~The:known alkaline condensatlon cannot be used gen-
erally, if e.g. xylenolsulfonphthalein- or thymolsulfon—

deriva-

a es,

" ‘phthalein are:used as starting material, the reaction prod-

60

.85

)

ucts . comsist ~almost “eitirely -of the ballast by:= products
Moreover, the sulfonphthalein derrvatxves carmot be pun-
fied by known- methods at all.

-1t is a further object of the present mventron to provide :
a method- of condensing: phithaleins ‘and: fluoresceins with
imino diacetic ‘acid 'and formaldehyde-while avoiding:all
of ‘the above set forth difficulties of carrying ot such con- -
densations in alkaline: medium. .In‘accordance with the
present. invention the condensation is: carried ‘out. in* acid
mediitm ‘in" the presence .of-monovalent cations suchas
alkali “metal :6r ammonium ‘cations:in=a- concen'tratron
which: is sufficient to: make’ ithe. ;phthalein sor:t
and/or the imino diacetic acid at least partlally v-solu‘ble

- in'the medxum whrch remams strongly ac1d
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The method of the present invention can result in the
‘production of new bis-derivatives which cannot be pro-
duced by alkaline condensation at all but which can be
easily prepared by the method of the present invention.
Among the new compounds that may be prepared by the
acid condensation method of the present invention are

bis-N;N-dicarboxymethyl-aminomethyl phenolphthalein,

bis-N,N-dicarboxymethyl-aminomethyl xylenolphthalein,

bis-N,N-dicarboxylmethyl-aminomethyl thymolphthalein,

bis - N.N - dicarboxymethyl - aminomethy! phenolsulfon-
phthalein,

bis-N N-d1carboxymethyl—ammomethyl dichlorophenolsul-
fonphthalein,

bis - N,N -- dicarboxymethyl - aminomethyl dibromo-
phenolsulfonphthalein,

bis - N,N - dicarboxymethyl - aminomethyl o - cresolsul-
fonphthalem,

bis - N,N-dicarboxymethyi - ammomethyl m- - cresolsul-

.- fonphthalein, -

bis - N,N - dicarboxymethyl - ammomethyl xylenolsulfon-
_phthalein, and

bis - N,N - d1carboxymethy1 aminomethyl thymolsulfon-
phthalein.

o In accordancé with the method of the present invention
,thq phthalein derivative of the fol}owing general formala:

OH

or the fluorescein derivative of the followmg general
formula: o . .

wherein R and X have the above set forth: definitions, is
heated with formaldehyde and imino diacetic acid in an
acid medium, preferably a lower ahphatlc carboxylic
acid SOhlthIl, such as acetic acid, in the presence of
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monovalent cations such as alkali metal ‘or. ammonium -.

cations, which are necessary to bring at least one or both
of the acidic reaction components, i.e. the imino diacetic
acid- or the phthaleéin or fluorescein derivative, at" least
partially into the: solution:  The resulting bis-derivative
may.then be easily isolated, for example by concentration
of the reaction mixture, e.g. by evaporation, .and :precipi-
tation’ of  the derivative by means of a’ polar organic
solvent, particularly’ a lower -aliphatic alcohol such" as
ethanol. . If necessary the ‘récovery process m'ay’b'é re-

peated by renewed dissolution of the precipitate in ‘water.
- .and further preclpltatxon by means of a polar orgamc ’

solvent. .
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The required cations may be added e.g. in the form
of alkali metal or ammonium salts of lower aliphatic
carboxylic acids, for instance of the ones used as solvents
or reaction components, or also_of any other appropriate
acid. It is.thus possible to use corresponding salts of
imino-diacetic acid instead of the free acid itself.”. It has
been found, that it is possible fo add such an amount of
said cations, that the strongest acid groups present are
reutralized, e.g. the —SO;H groups or one of the car-
boxylic groups of the imino diacetic acid component, the

strongly acid reaction of the medium being maintained.

Even if the amount of the added cations is such, that the
used components -are -only partially- soluble the equi-
librium is rapidly renewed, the condensation runs to its

‘énd in a short period of time, and the reaction products
-are practically free of the undesired higher molecular

by-products. - The isolation is thus easy and the yields
are unusually high.

The isolation method, mentioned above, consmtmg in
precipitating the product with a low polar solvent such
as ‘with ethanol, is possible only in connection with the
acid condensation according to the present invention.
Salts of the desired bis-derivatives are thereby precipi-
tated first of all, having 2-3 acid groups in their mole-
cule neutralized with alkali metal or ammonium cations.
Salts of mono-derivatives, however, formed but in a
small amount, together with salts. of the unreacted start-
ing compounds, are substantially: more soluble and ‘re-
main in the mother liquor. The desired bis-derivative
salts may be obtained in entirely pure condition and in
very high yields by a further recrystallization of the
precipitate from aqueous lower aliphatic &lcohols with
an appropriate pH-value, obtained for instance by ad-
dition of sodium acetate or of its mixture with free
acetic acid; such a recrystallization causes almost no
losses ‘of the bis-derivatives.

The above described isolation method cannot be used
in connection with the alkaline condensation, during
which salts- with all neutralized acid groups are formed.
Such salts do not sufficiently differ in their: solubility
from the salts of the by-products and unreacted starting
compounds.

A very important advantage of the acid condensa-
tion of the present invention is the absence of higher
molecular condensation products of the starting phthalein
derivatives ‘with formaldehyde, which, on the contrary,
are formed in considerable amounts during alkaline con-
densation.

Further research work showed that the pure bis-deriva-
tives, obtainable easily by the present .process, are most
useful as indicators with distinct color change related
to the metal ions .concentration changes.. Only these
bis-derivatives form symmetric resonance structures with
high “color -intensity and . maximal ‘shade depth.' "The
presence of even small amounts -of the unreacted start-
ing phthalein dyestuff or of its mono-substituted deriva-
tive causes troubles in that the expected hue appears pre-
maturely or, in the case of the fluorescein derivatives, a
residual fluorescence is observed during the pH-changes
of. the solution. Similar troubles are caused by the
higher molecular condensation products of the kind ‘men-
tioned- above. -The color :transitions are .then unduly
long and inexact, so that the reaction with metal ions
cannot be exactlv “established. Thus, for instance, in
complexométric titration of alkaline earths with o-cresol-
phthalein ‘bis-derivative, obtained by alkaline condensa-
tion, a transition from deep violet into clear violet oc-
curs at the point of ‘equivalence; with the corresponding
product of the acid condensation obtained according to
the .present invention a sharp transition from deep violet
into colorless “is achieved, ~ Similarly,  with. sulfon-
phthalem bis-derivative, obtained bv. alkaline condensa-
tion, the premature red coloration, appearins with decreas.

75 ing pH-value, troubles exact color transmon This is
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ot so, however, with the same indicator ‘prepared by
acid condensation according to the invention. - )
-Simultaneously all mentioned _impurities ‘unfavorably
influence the shade of the coloration. T
Flourescein bis-derivative prepared according -to the
present process possesses substantially different -analytical
properties in comparison with the preparation: obtained
from the same starting material by alkaline condensa-
tion. The latter is an indicator reacting on metal ions
concentration changes by ‘a color transition from brown
into green. The acid-condensed derivative, however,. is
a mietal-fluorescent one,” probably -die “to its extreme
purity. This circumstance opens entirely new possi-
‘bilities of its use.

A great advantage of the indicators prepared by the 15

new. method is the perfect constance of their analytical
‘properties. Similar derivatives known “hitherto . contain
different amounts of impurities and their properties thus
vary from one batch to another.

Among new substances, which could be obtained only
by the method. forming the object of the invention,
there are some possessing new and useful, unexpected
properties. Thus, for example, the thymolphthalein bis-
derivative. yields blue coloration with ions of Mn, Mg,
Ca, Sr and Ba; in complexometric titration.the .solutions
of said ions are decolored.  The indication extent is
thereat shifted to higher pH. values, in comparison with
o-cresolphthalein . and - phenolphthalein bis-derivatives,
and this circumstance is particularly important for com-
plexometric evaluation of strontium ‘and barium.

Bis-derivatives of phenolsulfonphthalein, dichloro-
and dibromophenolsulfonphthalein,  o-, ‘and m-cresol-
sulfonphthalein. display characteristic color reactions in
acid medium with ions of Zr, Bi, Th, Sc, La, and other
rare earth elements; Fe, Al, Zn, Pb, Cu, Ni, Co, Hg,
Cd, Mn and others. Thymolsulfonphthalein = and
xylenolsulfonphthalein show, in addition to said reac-
tions in acid medium, also characteristic color reactions
in alkaline medium, for instance, with ions of Zn, Pb,
Vd, Cu, Ni, Co, Mn, Mg, Ca, Sr and Ba; this is made
possible by unexpected, favorably changed course of
acido-basic coloration properties of these bis-derivatives
in comparison with the starting compounds, viz. thymol-
sulfonphthalein and xylenolsulfonphthalein.” Both these
new bis-derivatives may be used, if prepared by the
present method, as universal metallochrome indicators.

The following examples will more fully illustrate the
method of the present invention. = Tt is'to be understood
that the scope of the invention is not meant to be limited
to the specific details of the examples.

Example 1

66 parts of finely comminuted fluorescein, 53 parts .- °
b5

of imino diacetic acid, 80 parts of sodium acetate (tri-
hydrate) -and 40 parts of 37%. aqueous formaldehyde
solution are mixed with 500 parts-of glacial -acetic acid.
The mixture is heated in a closed: vessel while shaking

. at 50-70° C. until all components are completely dis-.

" Xylenolphthalein

v

solved, which usually requires 2-8 hours. Thereafter
about half of the volume is distilled-off and the residue is
cooled down and precipitated by adding 1000-2000 ml, of
ethanol. The precipitate is sucked-off, washed' with

ethanol and ether and air-dried. The yield is at least 120 3.
85

parts,‘i.e.. 81.5% of the theoretical amount, of the raw
sodium -salt of. bi_s_-,N,‘N-dicarbbxymet;hyl-amindmethyl-
fluorescein, - The raw.sodium salt is dissolved in 360 parts.
" of water, whereafter 120 parts of saturated sodium acetate

“ solution and 4800 parts of ethanol are added, ~After hav-- M :
ing been left standing for two hours the clear liquid'is 70 -

decanted- and -the residue is mixed with a’surplus of:
ethanol.
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. ; After. 1-3 days’ standing the ‘crystalline salt: -
" - is sucked-off, washed with ethanol -and dried, Instead of . °
- sodium -acetate. and -imino. diacetic .acid it.is possible to - -

6
together with free imino diacetic acid. The: product
possesses the following structure:

o]
HO OH
Rr? C R’
0\
co

:

wherein R’ signifies the group -
CH;CO00H
—cm—N,
CH;CO00H

The fluorescein bis-derivative - thus - obtained is an
orange-red crystalling substance, which decomposes when
heated, - The substance is soluble already in 2-3 parts
of water, Very dilute solutions show intensive yellow-
green fluorescence. the fluorescence disappears in alkaline
solution of at least 0.025 normal NaOH. In such'a
solution the fluorescence appears again when traces. of
“some metal salts; e.g. those of calcium are added, and
disappears again with - addition of a suitable chelatation
agent converting free metal jons into complexes.

- Analogous bis-derivatives were prepared -when using
phenolphthalein, o-cresolphthalein, - xylenolphthalein or
thymolphthalein :as starting materials, in yields. between
70 and 95% of the theoretical amount. - . 0L

Using the following compounds (set forth in the left-
hand column) as starting materials, the condensation
products possess the illustrated structures:

Phenolphthalein

kHO»'.

Ri=

use the c_or_responding amount of sodium imino diacetate 75
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Thymolphthalein - : : o
C CHa

CH: GH; ’

@\

\/

The compounds produced in accordance with the pres-
ent -invention from phenolphthalein, xylenolphthalein
and thymolphthalein cannot be produced by alkali con-
densation methads.

- The products of the acid condensation are white or
slightly colored crystalhne substances, easily soluble in
water

- One: part of the substance dissolves in 2-3 parts of
water. - Their diluted aqueous solutions react at-suitable

~OH

R’

pH-values; usually: above 7, with many. cations yielding

intensive coloration, which nearly agrees with that of the
alkaline: form of the starting dyestuﬁ. The top limit of
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-into:-yellow -when strongly diluted.

12.7 ‘into  deep -blue.-

It is a black, fine-crystalline substance, dissolving in 2-3
parts of water to an ink-blue solution changing its color
Diluted, strongly
acid solutions with pH less than zero are  intensively
red. - Solutions with pH between zero and 6.5 have pure
yellow color; at pH 6.5-8.5 they turn.ioto clear blue,
‘between pH..10.5-11.5 .into greyish yellow-and above
‘The indicator. forms. with many
cations between - pH - 0-12.7 mtensxvely blue- colored
chelates (complex compounds).
Analogous.bis-derivatives ‘were prepared from phenol-

'sulfonphthaIEm o--and. m-cresolsulfonphthalem xylenol-
sulfonphthalein and the like, using the method described

above, The obtained condensation products: are dark
red till black crystalline, easily water-soluble substances.
Some of them, e.g. the: xylenolsulfonphthalein, are. in
their . behaviour very similar to . the thymolsulfon-
phthalein bis-derivative.. Other derivatives, such as o- or
m-cresolsulfonphthalein or phenolsulfonphthalein deriva-
tives react with cations-also. both in acid and alkaline
medium;- characteristic color changes are produced, how-
ever, particularly in acid medium. = Dichloro- or di-

. bromophenolsulfonphthalein may be also used as start-

25

30

the ‘indication pH extent rises in the series of phenol-

phthalein, xylenolphthalem and thymolphthalein bis-
denvauves

Example 2

8 parts of sodium imino diacetate are heated with 50
parts of glacial acetic acid until a clear or milk-like
furbid solution is obtained, which is then cooled down
to the room temperature. Thereafter 9.3 parts of
thymolsulfonphthalein are dissolved- therein and finally
4 parts of 2 37% aqueous formaldehyde solution are
added.. The closed vessel with the reaction mixture is
left standing until the next day at room temperature and
then the mixture is further heated for 8 hours at 50° C.
The reaction is finished when the solution, prepared
from one drop of the reaction mixture and 50-100 ml.
of distilled water, does not change its yellow color into
red after addition of 5 ml. of normal nitric acid, and
when another solution, prepared from one drop of the
reaction mixture and 50-100 ml. of water, acidified with
1 ml. of normal nitri¢ acid, changes it yellow color into
blue after addition of a few drops of 0.05 normal solu-
tion of thorium tetfanitrate. The isolation and purifica-

yield of tetrasodium salt of . 3.3-bis-N,N-dicarboxy-
methylaminomethyl  thymolsulfonphthalein- amounts
usually to 14 parts, ie., 83% of the theoretical amount.
The product has the followmg structure:

CH: CH: CHj
ANV
cH

OH

R’

35

40

45 -
50
tion‘is carried out in the same way as in Example 1. The 55 ) -
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ing compounds; in this case it is. more advantageous to
carry out the'condensation at higher temperatures, i.e. at
about 70° C.  The test reactions, indicating the accom-
plishment of the process, should be fitted to known color
changes'of the starting -sulfonphthaleins.

~ When the following compounds are used as starting
material, then the products of the acid condensation have
the structure jllustrated below: :
o-Cresolsulfonphthalein

CH3

(IJHa

805 -

m-Cresolsulfonphthalein . -

Phenolsulfonphthalein ~ : -




Kylenolsulfonphthalein

SO
Dichlorophenolsulfonphthélein
c1 cl
HO OH
R R’
» Cs
SOy

The dibromophenolsulfonphthalein bis-derivative pos-'

sesses an analogous structure to the dichloro compound
shown above the only difference being the substitution of
Br in the formula for the CL

Among the new derivatives which have been prepared
as. set forth .above are the bis-derivatives of. phenolsil-
fonphthalem dichlorophenolsulfonphthalein, dibromophe-
nolsulfonphthalein, o-cresolsulfonphthalein, m- -cresolsul-
fonphthalein, xylenolsulfonphthalein and thymolsuhon—
phthalein.

Without further analysis, the foregomg will so fully
reveal the gist of the present invention that others can by
applying current knowledge readily adapt it for variocus
applications without omitting features that, from the
standpoint of prior art, fairly constitute essential -char-
acteristics of the generic or specific aspects of this inven-
tion and, therefore, such adaptations should and are
intended to be comprehended within the meaning and
range of equivalence of the following claims.

What is claimed as new and desired to be secured by
Letters Patent is:

1. A method of producing a compound selected from
the group consxstmg of: .

oH e
_CH;CO0H

‘HOOCH:C
7/ o
HOOCH:C ~ CH;COOH
and
B ot T OH e E
HOOCH\C CH,COOH

H3C ) CH:N

HOOCH,C -

CHiCOO0H .

2,080,608
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wherein R is selected from the group consisting of hy-
drogen and methyl, ethyl, isopropyl, chlorine and bro-
mine atoms, and X-is selected from the group consisting
of CO and SO, comprising the steps of heating a sub-
stance seelcted from the group consisting of:

R R
HO 0H
K
R ‘o\ ,
p:4
and
R R
o v
Ho0 OH
o/
\0\1!1
p:d

-wherein' R and X have the same deﬁmtlons as- above
-as insoluble reactant with imino diacetic-acid as insolu-

ble reactant and with formaldehyde at a temperature of

50-70° C. in a medium of a lower aliphatic monecar-
boxylic acid in the presence of a salt of one of said acids
and a monovalent cation, said monovalent cation being

selected from the group consisting of alkali metal and

ammonium cations and being present in an amount suffi-
cient to dissolve at least one of said insoluble reactants,
thereby forming the corresponding compound; and- re-
covering the thus formed compound.

2. A method of producing a compound selected from
the group consisting of:

R R

- HO -OH---
HOOCH:C_- CH:COOH
CHN
HOOCH:C . CH;CO0H
. Ho i
Hoocmc e CH;CO0H
: \NH;C & o
HOOCH:C . CHiCOOH
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and - 80,, comprising the steps of heating a -substance and SO,, comprxsmg the steps of heating a:substance
selected from the group consisting of:. : selected from the group consisting of:
R ® . R R
HO
% 10
a8
and
and
; R
20
o] 2l
HO ‘/ 0H
¢
R \o \R -25
X
o e
30 :

wherein R and X have the same definitions as’above as
insoluble -reactant with imino diacetic acid  as .insolu-
ble reactant and with formaldehyde in a medium of a
lower aliphatic monocarboxylic. acid at a temperature of
35 50-70° C. in the presence of a'salt of one of said acids:and
a monovalent cation, said monovalent cation being se-
lected from the group consisting of alkali metal and am-
monium cations and being present in an amount sufficient
to dissolve at least one of said insoluble reactants, thére-
40 by forming the corresponding compound; concentratifig
the thus formed reaction mixture; and precipitating said
compound by means of a lower ahphatlc alcohol as polar
organic solvent,
4. A method of producmg a compound selected from

wherein R and X have the same definitions as above as
‘insoluble reactant with imino diacetic acid as insoluble
‘teactant - and with formaldehyde at a temperature of
50=70° C. in a medium of a lower aliphatic monocar-
boxylic acid in the presence of a salt of one of said acids
‘and an alkali metal cation, said alkali metal cation being
present in an amount sufficient to dissolve at least one
of said insoluble reactants, thereby forming. the corre-
'sponding compound; and recovering the thus formed
compound.

3. A method of producmg a compound selected from
the group of consmtmg of: :

R R 45 the grouy consisting of:
HO
HOOCH:C CH;COOE L LT ,
. NEC—\ "\ —CHN HoOCH, D0 cnlooéﬁ :
HOOCH;C - ... - -~ CHsCOOH 50 ’ .
A= o R - Cal NH;C CH:N ‘
T /'_X e - moocme” T " CHiC00E
68 oot 24
and
Loa “and
60
HO OH - .
HOOCH:C wr o /CH?COQH, oE Gon
. ] /NH:C caay’ B ‘ HOOCH,C CH:COOH
HOOCH;C 77 'CH;CO0H g5 ' / o
Rt Dl e EQQCEJQ_ T

cmeoom

70'-"'

wberem R is selected from the “group. consxstmg of hy- - :
_drogen, methyl ethyl, 1sopropy1 chlorine -and bromme wherein R is se]ected from the group consxstmg of hy-
,atoms, and X is selected from the. group consxstmg of CO (75 drogen, methyl ethyl 1soptopyl chlorme and bromine
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atoms, and X is selected from the group consisting of CO
and SO, comprising the steps of heating a substance se-
lected from the group. consisting-of:

R

R

10

15

‘25

14
atoms, and X is ‘selectéd from ‘the group consisting of CO
and SO,, comprising ' the ‘steps of heating a substance
selected from the group consisting of:

and

20

30

wherein R and X have the same definitions as above as

insoluble reactant with: imino diacetic acid as insoluble

reactant and with formaldehyde in a medium of a lower : "

aliphatic monocarboxylic acid at a temperature of 50-70°
C. in the presence of a salt of one of said acids and an
alkali metal cation, said alkali metal cation being present
in an amount sufficient to dissolve at least one of said

insoluble reactants, thereby. forming the corresponding -

compound; concentrating the thus formed reaction mix-
ture; and precipitating ‘said -compound by means of a~
lower aliphatic alcohol:

5. A method of producing a ¢
the group consisting of: o

. oﬁ, R : ..» ‘.
7 CHO00
—oma

N, . CHiCOOH ..

T - CH:COO0H

HOOCH;C ]

) H;C
HOOCHC"

wheréin R is selected from the sroup consisting of hydro-

- gen, methyl, ethyl,- isopropyl, chlorine ar_ld'-fbrp‘r'nine“

ompound selected from

50
. 55 N
" 60

_ 65 HOOCH(C - -
NemCO0E T e T

wherein R and X have the same definitions as above as
insoluble reactant with imino diacetic acid as insolu-
ble reactant and with formaldehyde at a temperature of
50-70° C. in a medium of a lower aliphatic monocar-
boxylic acid in the presence of a sodium' salt of one of
said-acids, said :sodiym: being present-in an amount. suf-
ficient to dissolve at least one-of said inseluble reactants,
‘thereby forming the corresponding compound; -concen-:
‘trating -the thus formed:reaction mixture; and"precipitat-
ing said compound by:means of ethyl alechol. - N

*.-6. A method of producing a compound selected from
‘the group-consisting of; - " o
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HOOCH:C CH;COOH
. NH;C

HOOCH:C “CH,COOH

am_:l .

—0H . )
CH;C00H:

~CHN_ .. .
© "CHiCOOH

. HOOCHC
T ONHRC=

; “* wherein R is"‘s’el‘éctéd frdrﬂ_;chevgrdﬁp'ddhsisting'of hydro-

- gen, “methyl, ethyl,  isopropyl, chlorine,-"and bromine - .
5 atoms, and X is-selected from the group consisting of CO" .. ¢
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and SO,, comprising the steps of heating a substance se-
lected from the group consisting of:

HO o
C\
0\
X
/
and
oH

‘wherein R and X have the same definitions as above as
insoluble reactant with imino diacetic acid as insoluble
reactant and with formaldehyde at a temperature of
50--70° C. in a medium of acetic acid in the presence of
sodium acetate in an amount sufficient to dissolve at least
one- of ~said insoluble - reactants, thercby forming the
corresponding compound; and recovering the thus formed
compound.

7. A method of producing a compound selected from "

the group conmstmg of

HOOCHC
'NH;C
HOOCHC’

CH:CO0H
CH:N
CH3;COOH

-16

and

1 HOOCH,C

HO-
\NH:C CH:N
C/ :

wherein R is selected from the group consisting of hydro-
gen, methyl, ethyl, isopropyl, chlorine and bromine
atoms, and X is selected from the group consisting of CO
and SO, comprising the steps of heating a substance
selected from the group consnstmg of:

20 '
HO oH
¢
o\
X
R R
HO ¥e): o
i "\: "
. -

CH:G (¢]0): 1

HOOCH: CH:COOH

10

15

30

-and

,pq/‘”

wherein R and X have the same definitions as above as
insoluble reactant with imino diacetic acid as insoluble
reactant and with formaldehyde at.a temperature of
g0 50-70° C. in a medium .of a lower aliphatic. monocar-
~ boxylic acid in the presence of an ammonium salt of one
- of said acids, said ammonium bemg present in an amount
sufficient to dissolve at least one of said insoluble" re--
actants, thereby forming the - corresponding compound,
55 and recovering the ‘thus formed compound. -
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